Gallbladder perforation is a relatively uncommon complication of acute cholecystitis and may occur with or without gallstones. Prophylactic cholecystectomy has been recommended for patients with very large stones (>3 cm) due to an increased risk of gallbladder cancer. We present the case of a 68-year-old woman who died of hemorrhagic shock following gallbladder perforation due to very large gallstones. This case provides additional support for consideration of prophylactic cholecystectomy in patients with very large gallstones. G allbladder perforation (GP) is one of the most severe complications of acute cholecystitis and is associated with a mortality of up to 70% (1) . It occurs in up to 10% of patients with acute cholecystitis (2), but GP in the absence of acute cholecystitis is rare. Nontraumatic perforation results from ischemia and gangrene of the gallbladder wall and occurs most commonly in the fundus in cases of acute cholecystitis (with or without stones). Such perforations are usually contained within the subhepatic space by the omentum, duodenum, liver, or colon, and a localized abscess may form. Less commonly, the gallbladder perforates into an adjacent viscus, resulting in an enteric fi stula and possible "gallstone ileus." Rarely, the gallbladder perforates freely into the peritoneal cavity, leading to generalized peritonitis (3). Hemorrhage associated with GP is even less common, but has been reported with erosion into an adjacent artery (4). Although the incidence of GP is similar in patients with stone-related versus acalculous cholecystitis (5), the risk of GP due to very large stones in the absence of acute cholecystitis is not known. Very large gallstones have been associated with an increased risk of gallbladder cancer, and we present the following case which suggests that prevention of perforation may represent another reason for consideration of prophylactic cholecystectomy in patients with very large stones.
CASE STUDY
A 68-year-old woman was admitted to Baylor University Medical Center at Dallas with right upper-quadrant abdominal pain. Her admission hemoglobin fell from 11.3 to 6.1 g/dL over several hours. Her initial white blood cell count was 17.4 K/uL with 93% segmented neutrophils (machine count), and Fatal abdominal hemorrhage associated with gallbladder perforation due to large gallstones Luis R. Soto, MD, Harold R. Levine, MD, Scott A. Celinski, MD, and Joseph M. Guileyardo, MD hours later it was 14.3 K/uL with 80% segmented neutrophils and 12% band forms.
Her condition rapidly declined, and she required intubation and red cell transfusions. Her admission aspartate aminotransferase was 7621 IU/L; alanine aminotransferase, 3475 IU/L; direct bilirubin, 1.2 mg/dL; total bilirubin, 2.9 mg/dL; and lactic acid, 5.8 mmol/L. Computed tomography (CT) revealed a large calcifi ed multilayered stone within a distended gallbladder in conjunction with a large complex fl uid collection around the gallbladder with extension into the liver and right paracolic gutter (Figure 1) . Radiologic interpretation included possible liver mass versus abscess with GP.
On the day of admission, a cholecystostomy tube was placed, and the hepatic artery was embolized with Gelfoam. Subsequently, the patient's hemoglobin stabilized, but she developed hepatic failure with progressive jaundice and coagulopathy, followed by irreversible multisystem organ failure, and died. At necropsy the gallbladder contained a cholecystostomy drain. Th e gallbladder was distended by two large gallstones, each measuring 4.5 cm in diameter. Th e stones tightly conformed to each other and completely fi lled the lumen, forming a single mass measuring 8.0 cm in length. Th e gallbladder wall was diff usely thin with an average thickness of 0.2 cm. Th ere was a 0.5 × 1.5 cm transmural defect in the anterior wall of the gallbladder with a necrotic fi stula track extending into a 10 cm hematoma in the right lobe of the liver (Figure 2 ), which weighed 1800 g. Th ere were multifocal areas of necrosis throughout both lobes. Th e intrahepatic hematoma was contiguous with subcapsular and extracapsular hematomas over the right lobe.
Microscopically, acute infl ammatory cells were present near the transmural disruption, but generalized acute cholecystitis was absent. Th e common bile duct was not dilated or obstructed, and it drained freely through the ampulla. Incidental necropsy fi ndings included a small renal cell carcinoma of the right kidney and moderate hypertensive and diabetic nephropathy. Th e patient's body mass index was 25.8 kg/m².
DISCUSSION
Although late operative intervention is associated with increased morbidity, mortality, intensive care unit admissions, and prolonged hospitalization, GP is rarely diagnosed preoperatively (1). Th ere is signifi cant clinical overlap between acute cholecystitis with and without perforation, but fi ndings that suggest GP are a sudden decrease in pain intensity and "toxic" signs in a rapidly declining patient (5, 6) . Radiologic evaluation for suspected GP often employs ultrasound initially with subsequent CT, but no radiographic fi nding is absolutely pathognomonic of GP. Th e characteristic "hole-sign" is rarely seen on ultrasound; however, fi ndings of acute cholecystitis with indirect signs of complex free fl uid, gallbladder fossa hematoma, and intrahepatic hemorrhage should suggest perforation (7) . Most patients with gallstones remain asymptomatic; however, prophylactic cholecystectomy has been recommended in patients with large gallstones due to an increased risk for cancer (8) . Lowenfels et al found the relative risk of gallbladder cancer in patients with gallstones ≥3 cm to be 9 times greater than in those with stones <1 cm (9) . We believe this case provides additional support for consideration of prophylactic cholecystectomy in patients with very large stones, since mechanical pressure by such stones probably led to focal transmural necrosis and perforation of the gallbladder wall in this patient. 
